A new deleted allele in the human cytochrome P450 2A6 (CYP2A6) gene found in individuals showing poor metabolic capacity to coumarin and (+)-cis-3,5-dimethyl-2-(3-pyridyl)thiazolidin-4-one hydrochloride (SM-12502).
The S-oxidation of (4)-cis-3,5-dimethyl-2-(3-pyridyl)thiazolidin-4-one hydrochloride (SM-12502) and the 7-hydroxylation of coumarin are primarily catalyzed by cytochrome P450 2A6 (CYP2A6). The activities of SM-12502 S-oxidase and coumarin 7-hydroxylase were investigated with liver microsomes from 20 human individuals. Liver microsomes from individual H16 showed the lowest activities of both enzymes. The expression of CYP2A6 protein was not detectable in liver microsomes from individuals H4, H5, H7, H8, H12 and H16. CYP2A6 mRNA was hardly detectable in the liver of the individual H16. A new SacI-restriction fragment length polymorphism showing the lack of a 2.6 kb fragment was found in two of forty genomic DNA preparations from individuals H16 and No. 594, using CYP2A6 cDNA as a probe. This deletional 2.6 kb fragment was isolated from a genomic library prepared from one individuals showing normal coumarin 7-hydroxylase activity and was sequenced. This fragment contained a CYP2A6 gene region from 319 bp upstream of a putative exon 6 to a SacI site in exon 9, indicating that this region was deleted in the two individuals in this study. We also demonstrated by polymerase chain reaction analysis that the exon 8 of CYP2A6 gene was deleted in individuals H16 and No. 594. These results indicate that the reduced activity of SM-12502 S-oxidase and no activity of coumarin 7-hydroxylase are caused by the lack of CYP2A6 mRNA and CYP2A6 protein caused by the CYP2A6 gene deletion.